Minocycline suppresses hypoxic activation of rodent microglia in culture.
Hypoxia is one of the important physiological stimuli that are often associated with a variety of pathological states such as ischemia, respiratory diseases, and tumorigenesis. In the central nervous system, hypoxia that is accompanied by cerebral ischemia not only causes neuronal cell injury, but may also induce pathological microglial activation. We have previously shown that hypoxia induces inflammatory activation of cultured microglia, and the hypoxic induction of nitric oxide production in microglia is mediated through p38 mitogen-activated protein kinase pathway. Now, we present evidence that minocycline, a tetracycline derivative, suppresses the hypoxic activation of cultured microglia by inhibiting p38 mitogen-activated protein kinase pathway. The drug markedly inhibited hypoxia-induced production of inflammatory mediators such as nitric oxide, TNFalpha, and IL-1beta as well as iNOS protein expression. The signal transduction pathway that leads to the activation of p38 mitogen-activated protein kinase was the molecular target of minocycline. Thus, the known neuroprotective effects of minocycline in animal models of cerebral ischemia may be partly due to its direct actions on brain microglia.